Optimal heat transfer of heat sink design based on electronic package thermal distribution using COMSOL package software by Rosli, Rashidah
  
 
OPTIMAL HEAT TRANSFER OF HEAT SINK DESIGN BASED ON 




































OPTIMAL HEAT TRANSFER OF HEAT SINK DESIGN BASED ON 












A project report submitted in partial fulfilment of the 
 requirements for the award of the degree of 





Faculty of Electrical Engineering 

























Thanks to ALLAH S.W.T and his Prophet Muhammad S.A.W. 
 
Especially dedicated to my beloved mother, father, siblings and friends who have 






























First  and  foremost,  “Syukur  Alhamdulillah”  to  Allah,  the  Most  Gracious  and  
Most Merciful for ensuring myself to be healthy to carry out my study and to 
complete this project.  
 
Secondly, I would like to express my warmest gratitude to my project 
supervisor, Dr. Fatimah Sham Ismail for her guidance, professional advice, 
encouragement and support throughout the period in completing this project. Her 
remarkable ideas and suggestions will be much appreciated in the long run of my 
career.  
 
My sincere appreciation also goes to my family especially my parents Rosli 
bin Abdul Hamid and Wan Mazlina binti Wan Mahmood who has been so tolerant 
and supportive in all years either morally or financially. Thanks for their continuous 
encouragement, love and emotional supports that they had given to me all this while.  
 
I also would like to gratefully  thank to all my lecturer and all my friends who 
had given me helps technically and mentally throughout my journey in completing 



















Due to the advanced development in semiconductor technology, the size of 
electronic component and devices become smaller while the performance 
becomes significantly greater. The increased of power density in the system 
causes the system components to either operate at higher temperature which led 
to thermal problem. This thermal problem will reduce the performance and 
efficiency of the electronics package. The most popular device used for electronic 
cooling is heat sink. In order to improve the heat transfer process, various type of 
heat sink with different shapes, materials and dimensions have been designed. 
This study aims to provide the optimal heat transfer of heat sink to minimize 
electronic package thermal distribution. This study only focuses on circular and 
square types of pin fin heat sink with various arrangements. In this study, 
COMSOL Multiphysics software will be used to simulate various pin fins 
arrangement design of the heat sink model. The results have proposed a new 
arrangement of the pin fin that able to give better thermal performances which are 
4.1% and 0.5% for circular type and 0.2% and 0.4% for square type compared to 





















Oleh kerana pembangunan yang maju dalam teknologi semikonduktor, 
saiz komponen elektronik dan peranti menjadi lebih kecil manakala prestasinya 
semakin meningkat. Peningkatan ketumpatan kuasa dalam sistem menyebabkan 
komponen dalam sistem untuk beroperasi pada suhu yang lebih tinggi yang 
membawa kepada masalah termal. Masalah termal ini akan mengurangkan 
prestasi dan kecekapan pakej elektronik. Peranti yang paling popular digunakan 
untuk penyejukan elektronik adalah heat sink. Dalam usaha untuk meningkatkan 
proses pemindahan haba, pelbagai jenis heat sink dengan bentuk, bahan dan 
dimensi telah direka. Projek ini bertujuan untuk menyediakan pemindahan haba 
yang optimum dalam heat sink untuk mengurangkan pengagihan haba dalam 
pakej elektronik. Projek ini hanya memberi tumpuan kepada heat sink jenis bulat 
dan segi empat dengan pelbagai susunan pin. Dalam projek ini, perisian 
COMSOL Multiphysics akan digunakan untuk mensimulasikan pelbagai susunan 
pin di atas permukaan heat sink. Keputusan telah mencadangkan kaedah 
penyusunan baru pin yang dapat memberikan prestasi termal yang lebih baik iaitu  
sebanyak 4.1% dan 0.5% untuk jenis bulat dan 0.2% dan 0.4% untuk jenis empat 
segi berbanding dengan susunan pin sebaris dan berperingkat. 
 
 
 
 
 
 
 
 
